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(54) Method and apparatus for printing digital images 



(57) A method and apparatus for printing a cus- 
tomer image order, each containing a plurality of 
images. A digital record of a customer order containing 
a plurality of images is obtained. Digital enhancement is 
made to at least one of the plurality of images. The 
amount of digital enhancement made to each of the 



images enhanced is determined and a rating based on 
the amount of correction made to each image is 
obtained. The customer image order is printed with at 
least one enhancement print and one without any 
enhancement so that they can be compared. 
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Description 

[0001] The present invention relates to digital print- 
ing, and more particularly, the printing of digital images 
onto a photosensitive media. 

[0002] With the advent of digital printing onto photo- 
sensitive material rrany more opportunities are pro- 
vided for improving the quality of the output of the 
image. This is particularly inportant wherein images 
are produced by printing irhages on a photographic 
rinedia such as photographic film. In prior art optical 
printers of photographic film, color adjustments are typ- 
ically made to the exposure light in order to correct for 
color t>alance. With the advent of digital printing, various 
other enhancements and/or corrections may be pro- 
vided for printing of images from film so as to compen- 
sate for poor flash or lighting during taking of the image 
by the camera, or other flaws caused by the camera or 
picture taker. Use of a digital printer also allov/s 
enhancements in sharpness and dust and scratch 
removal. However, with all these improvements, it is 
sometimes very difficult for the actual consumer to know 
and appreciate the benefit being provided to the con- 
sumer. 

[0003] Therefore, it is desirable to provide a method 
and apparatus whereby the consumer can more readily 
appreciate advantages provided by enhanced printing 
techniques used in printing of the images. 
[0004] In accordance with one aspect of the present 
invention there is provided a method of printing a cus- 
tomer image order each containing a plurality of 
images, conrprising the steps of : . 

obtaining a digital record of a customer order con- 
taining a plurality of images: 
digitally enhancing at least one of the plurality of 
images; 

determining the amount of digital enhancement 
made to each of the images enhanced and provid- 
ing a rating t>ased on the amount of correction pro- 
vided and determining the image having the highest 
rated image enhancement: 

printing of the images in accordance with the 
enhancerr^nt determined for each of the images; 
and 

printing one of the customer orders having a prede- 
termined amount of enhancement without any of 
the enhancements so as to provide a comparison 
print illustrating how the image would have been 
printed without the enhancements. 

[0005] tn accordance wit another aspect of the 
present invention, there is provided an apparatus for 
printing customer image orders, each containing a plu- 
rality of images, comprising: 

a device for obtaining a digital record containing a 
plurality of images of a customer image order; 



a memory for at least temporarily storing the plural- 
ity of images: 

means for digitally enhancing at least one of the 
plurality of images: 
5 means for determining the amount of enhancement 

made to each of the images enhanced and provid- 
ing a rating based on the amount of correction pro- 
vided; and . 

a digital printer for printing the plurality of images of 
10 the customer which have been digitally enhanced 
. and for printing a comparison print of the image 
having a predetermined amount of enhancement 
rating without the enhancement. 

IS [0006] In accordance with yet another aspect of the 
present invention there is provided a computer program 
product, comprising a computer readatrfe storage 
medium having a computer program stored thereon, 
which when loaded into a computer, causes the compu- 
te ter to perform the steps of: 

analyzing images for a certain predetermined char- 
acteristics and then automatically digitally enhanc- 
ing these features based on a predetermined 
25 criteria; 

forwarding the enhanced images to a printer for 
printing; 

determining an enhancement rating for each of the 
images of the customer order; and 
30 printing the image have a predetermined amount of 
enhancement. 

[0007] In accordance with still another aspect of tiie 
present invention there is provided a method of printing 
35 a customer image order, each containing a plurality of 
images, comprising the steps of: 

obtaining a digital record of a customer order con- 
taining a plurality of images; 
40 determining the amount of enhancement that can 
be made to each of tiie images enhanced and pro- 
viding a rating based on the amount of correction 
provided; 

printing of the in^ges as originally provided; and 
45 printing one of the images the customers order witfi 
enhancements so as to provide a comparison print 
illustrating how the image would have been printed 
with the enharrcements. 

so [0008] In accordance with another aspect of the 
present invention there is provided an apparatus for 
printing customer image orders, each containing a plu- 
rality of images, comprising: 

55 a device for obtaining a digital record of a plurality of 
images for a customer image ordert' 
a memory for at least tenporarily storing the plural- 
ity of images; 
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means for determining the amount of enhancement 
that can be made to each of the images enhanced 
and providing a rating based on the amount of cor- 
rection that may be provided; and 
a digital printer for printing the plurality of images of 5 
the customer as originally provided and for printing 
a conparison print of an image from the plurality of 
images with enhancements which has a rating of 
predetermined amount. . 

10 

[0009] In accordance with yet another aspect of the 
present invention there is provided a computer program 
product, conprising a computer readable storage 
medium having a computer program stored thereon, 
which when loaded into a computer, causes the compu- is 
ter to perform the steps of : 

analyzing digital images in a customer irnage order : ; 
to determine which image would most benefit from 
applying digital enhandng algorithms and rating '20 
each as to the amount of enhancement that can be 
made; 

forwarding the images as originally provided to a 
printer for printing; and 

printing a comparison print of one of the plurality of 25 
images with enhancement, the comparison print 
having a rating of a predetermined amount. 

[(K)10] The above, and other objects, advantages 
and novel features of the present invention wilt become 30 
more apparent from the accompanying detailed 
desCTiption thereof when considered in conjunction with 
the following drawings. 

[0011] In the detailed description of the preferred 
embodiments of the invention presented below, refer: 35 
ence is made to the accompanying drawings in which: 

Fig. 1 is a schematic view of an apparatus made in 

accordance with the present invention; , 

Fig. 2 illustrates two prints of the same image, one 4o 

of which is a comparison print of the other; and 

Fig. 3 is a schematic view of a modified system 

made in accordance with the present invention. 

[0012} The present description will be directed, in 45 
particular, to elements forming part of. or in cooperation 
more directly with, the apparatus in accordance with the 
present invention, it being understood that elements not 
specifically shown or described may take various forms 
well known to those skilled in the art. so 
[0013] Referring to Fig. 1. there is illustrated an 
apparatus 10 made in accordance with the present 
invention. In particular, the apparatus 10 is an appara- 
tus designed to print digital images onto a photosensi- 
tive media (material). In particular, the apparatus 10 is ss 
of the type commonly referred to as a photographic 
minilab. As is typical with most minilabs. customer 
image orders are provided for printing of images onto a 



photosensitive media. A customer image order, for the 
purposes of the present invention, is a single roll of 
developed photographic film> or digital record file of a 
single printing . order containing a plurality of images 
thereon. In the particular emtxxJiment illustrated, the 
apparatus 10 includes a scanner 12. which is designed 
to receive and scan a roll of developed film 14. The roll 
of developed film 14 is transported past sensor 16 in 
scanner 1 2 which scans the images on the film 1 4 so as 
to provide a digital record of the customer images. The 
scanner 12 scans at a resolution sufficient to provide 
the desired quality prints, The scanner should scan at a 
resolution of at least 500 x 700 pixels per inch, generally ^ 
at least ,1000 x 1500 pixels per inch. Preferably the 
scanner 12 scaris at a high resolution equal to or 
greater than about 2000 x 3000 pixels per inch. The dig- 
ital record of the image is fonA^arded to an image data 
mar>ager (IDM) 18 wherein the images are manipulated 
as preprogrammed. In the embodiment illustrated. IDM 
18 comprises _^a computer (microprocessor) used for 
manipulation of the digital images contained in the dig- 
ital record file. The IDM 18 includes a memory for stor- 
ing of the digital record of the customer image order. 
[0014] The apparatus 10 further includes a supply 
roll 20 containing a web of photosensitive media 23, 
which in the present invention comprises photographic 
paper. A cutting mechanism 25 is provided for cutting 
the web of photosensitive media into individual cut 
sheets. The mechanism 25 may cut the web into sheets . 
having any desired lengths. Appropriate transport 
mechanisms, not shown, are provided for advancing of 
the cut sheets in the direction indicated by arrow 26 
along processing path 27 through apparatus 10. In par- 
ticular, . the cut sheets are transported from cutting 
mechanism 25 to an exposure gate 28 whereby a digital 
printer 24 exposes the individual images of the cus- 
tomer image order onto individual cut sheets, respec- 
tively, as the pass exposure gate 28. In the particular 
embodiment illustrated, the digital printer 24 is a MLVA 
(Micro Light Valve Array) printer which scans a light con- 
taining ;irnage data onto cut sheets as they moves in the 
direction irKlicated by arrow 26 past exposure gate 28. 
Since printer 24 is a digital printer and the cutting mech- 
anism 25 may cut the web of photosensitive media 23 
into any desired length cut sheets, the Images produced 
on cut sheets may be provided in a variety of different 
format sizes being constrained only by the printing 
capabilities of the printer 24 and width of the web of the 
photosensitive media 23. It is also to be understood that 
the printer 24 may be any appropriate digital printer, for 
example, a CRT printer. LED printer, LCD printer, laser 
printer or other type of digital printer that can print onto . 
a photosensitive media. In the embodiment illustrated, 
the web of photosensitive media 23 comprises photo- 
graphic paper, however, the media may comprise other 
media capable of being printed on by a digital printer. In 
the embodiment illustrated, the web of photosensitive 
media is first cut into individual cut sheets prior to print- 
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ing, the present invention is not so linnited: The digital 
inrtages may t>e first printed on the web of photosensitive 
media 23 which at some later time t^efore or after 
processing. Is to be cut into individual cut sheets form- 
ing individual prints, each print being represeritative of a 
prirrt of a single customer image. 
[0015] As is typical with minilabs. the apparatus 10 
is fuctfier provided with a processing section 30 wherein 
the cut sheets, after leaving exposure gate 28. are 
passed therethrough for development as is customarily 
done in such devices. In the particular embodimisnt 
illustrated, the cut sheets are passed throjgh a devel' 
oper station 31 containing a developer solution, a 
bleach/fix station 33 containing a bleach/fix solution, a 
plurality of wash stations 35. 37 and 39 each containing 
a washing solution, and through a dryer section 40 for 
drying of the photosensitive media. The individual prints 
of the images are then forwarded to sorter 42 wherein 
the prints for each customer image order are collated 
into separate bins 44a-f. each bin preferably receiving 
an individual customer image order. It is to be under- 
stood that any desired number of bins 44 rnay be pro- 
vided as appropriate for the apparatijs 10 and sorted in 
accordance with any desired sorting criteria. 
[0016] As is customary, a CPU (computer) 45. is 
provided for controlling operation of the apparatus 10 
and its various components. A user/operator interface 
46, which includes a viewing screen 47. is also pro- 
vided, for allowing an operator to enter instructions for 
operation of the apparatus 10 and monitor operation of 
the apparatus as is customarily done. 
[0017] An appropriate computer printing program is 
provided for controlling operation of the IDM 18. The 
cornputer program is provided in an appropriate format 
which allows loading of the program into the apparatus 
10 which causes the IDM 18 to perform the required 
steps. In particular, the computer program is designed 
so that the IDM 18 will first obtain and store a complete 
customer image order prior to printing. Appropriate 
enhancement algorithms, which have been prepro- 
grammed Into IDM 18. are applied to the customer 
image order so as to improve the overall aesthetic 
appearance of the images when printed. It is to be 
understood that any desired entiancements and/or cor- 
rections may be applied to the images. For exanple. but 
not by way of limitation, the following are a few of the 
enhancements that may be applied; contrast adjust- 
ment, red eye removal, color balance, removal of dust 
marks or scratches and sharpness adjustments. In 
addition, custom corrections, such as crop and zoom, 
can be programmed or manually entered into the digital 
printer. After the stored digital images are enhanced, 
they are forwarded to the printer 24 for printing. 
[001 8] In order to better understand the operation of 
the present irrvention. a description of its operation will 
now discussed. A customer image order is provided 
and forwarded to ttie prfiotofinisher. This typically takes 
the form of an undeveloped or developed roll of film 



which is sent to ttie photofinisher. If the film Is undevel- 
oped, the photofinisher will develop the film as is cus- 
tomarily done in the art. Once^#ie~1ilm has been 
dev^oped. it is passed onto apparatus 10 wherein the 

5 images of the customs image order are scanned and 
forwarded onto the IDM 18. Appropriate in^ge 
enhancement software programs, as previously dis- 
cussed, are provided in the IDM 18 tor analyzing the 
images and providing appropriate enhancements/cor- 

10 rections automatically to the images. After the appropri- 
ate image enhancements have been made to the 
images of the customer orders, ra rating as to the 
amount of enhancement or correction made to each 
image is obtained. For example, a single rating point 

75 may be given for each enhancement made.-^us. if an 
image is only enhanced by one feature such as^arp- 
ness. then it would be given a rating of one point, if two 
enhancements were applied to the image then the 
image would receive a rating of two points. Additionally. 

20 the rating assigned may depend on the type or degree 
of any one enhancement. Therefore, if an extensive 
amount of an enhancement or the enhancement of a 
particularly difficult type is applied, then it may be given 
a higher rating, for example two points. Therefore, each 

25 image obtains a rating in accordance with the amount of 
correction or enhancement that was made to that 
Image: The greater the enhancement, the higher the 
rating. It is to be understood that the rating system may 
be constructed in any desired manner considered 

30 appropriate. The image which has reached a predeterr - 
mined amount of enhancement is identified and tagged 
for printing as a comparison print. Preferably the image 
having the highest rating is printed as this would iltus- 
^ ti-ate the most improvement. All tiie images of the cus- 

35 tomer image order are sent to printer 24 for printing, A 
comparison print of the tagged image is preferatHy 
printed adjacent the printed image which incorporates 
corrections. In this way, the consumer can easily com- 
pare the benefits that the enhancement has made to the 

40 image as originally captured. 

[0019] Referring to Rg. 2, there is illustrated a print 
48 niade in accordance with the normal printing algo- . 
rithm of an Image 49 arxJ a comparison .print 51 of 
image 49 made without the enhancement. While 

45 improvement in color balance, scene contrast cannot be 
adequately shown by these drawings. Improvement in 
sharpness and scratch removal can k>e observed. In the 
embodiment illustrated, appropriate information (text) 
55 can be provided directly on the comparison print 54 

50 telling the consumer that this is a comparison print 
made without any enhancements provided by the 
enhancement algorithms provided in the printer. As can 
be seen, text 55 may be placed on the comparison print 
54 advising the customer of the benefits provided by 

55 this photof inishing source. As previously discussed, the 
comparison print is preferably placed adjacent to the 
enhanced print 48, thereby providing a quick and easy 
comparison, however, the comparison print may be 
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located at any desired place in the order. The text ma/ 
be placed on the comparison print 51 or adjacent 
thereto and may include any desired statement by the 
operator, photofinisher. or retailer. 
[0020] In an alternate embodiment of the present 
invention, instead of subjecting all of the images to the 
enhancement algorithms, it may be desirable that cer- 
tain enhancements are applied only in premium printing 
service. Therefore, in this situation, images of the cus- 
tomer image order are reviewed to see which ones 
would most benefit from applying the enhancements to 
the image. The same system for rating the amount of 
enhancement could be used for rating of the images. 
The entire customer Image order would be printed in its 
normal manner without the enhancements, however, 
the image which would have a predetermined amount of 
enhancement, preferably. the image having most benefit 
from applying the enhancements, could be printed as a 
comparison print adjacent the normal print. Text, as pre- 
viously discussed, may be provided on the comparison 
print stating that K is a comparison print which has incor- 
porated certain enhancement features which could 
have been provided to the entire order. A certificate or 
discount coupon could be printed or otherwise provided 
with the returned prints to the consumer stating how the 
enhancement can be obtained in a reorder. 
[0021] In the prefen-ed embodiment illustrated, the 
enhancements to the images are applied automatically, 
however, an appropriate display screen on apparatus 
10 may be provided for previewing of the images by an 
operator who can make custom enhancements/modifi- 
cations to the images which can then be printed as a 
comparison print for fonwarding to the consumer for pro- 
viding of a comparison illustrating the benefits of order- 
ing certain enhancements on this or any other image. 
[0022] In the embodiments discussed above, the 
images for printing are obtained by scanning a devel- 
oped roll of photosensitive film. However, the present 
invention is not so limited. As illustrated in Fig. 1 . image 
data and customer image order may be obtained from a 
variety of different sources whereby a customer image 
order may be submitted for printing, including providing 
of information of where the printed images are to be for- 
warded. For example, image input devices 50, 52, 54 
may be provided wherein input device 50 may provide 
the images supplied on a CD, device 52 can be used to 
obtain images provided on computer disK and a com- 
munication modem 54 may be provided to receive 
images over the internet, or from any other source that 
can forward digital images. Other digital input devices, 
such as a digital camera, may be used. 
[0023] In the embodiment illustrated, the apparatus 
10 does the printing, however, the present invention is 
not so limited. For example, the printing can be for- 
warded onto a different device for storage, printing 
and/or display For example, the IDM 18 may forward 
the images through modem 54 to a customer or other 
device for providing and/or storing images. 



[0024] . In the embodiment, illustrated in Fig. 1, the 
individual components are illustrated as a single appa- 
ratus 10. However, the present invention is not so lim- 
ited. Referring to Fig. 2, there is illustrated a modified 

5 form of the present invention, like numerals indicating 
like parts and operation as previously discussed. In this 
embodiment, the scanner 12. IDM 18 and devices 50. 
52, 54 are shown as separate individual components 
from the apparatus 10. which is used for printing of the 

10 images onto a photosensitive media. The operation and 
function of all the elements are the same except that 
individual elements are discrete elements that can be 
separate from each other and connected by appropriate 
communication lines as is well knofwn to those of ordi- 

15 nary skill in the art. 

[0025] In the embodiment illustrated, the process- 
ing of the photosensitive media is done by the appara- 
tus 10. However, the present invention is not so limited. 
For example, the images may be printed on the web of 

20 photosensitive material 23 and forwarded in web form to 
a processor wherein the images are developed after 
which the developed web is forwarded onto a finishing 
station wherein the web is cut into individual prints and 
sorted by customer image order. 

25 ■ 

Claims . 

1 . A method of printing a customer image order, each 
containing plurality of images, comprising the st^s 

30 of: 



obtaining a digital record of a customer order 

containing a plurality of images: 

digitally enhancing atleast one of said plurality 

35 Of images: 

determining the amount of digital enhancement 
made to each of said images enhanced and 
providing a rating based on the amount of cor- 
rection provided and deterrnining the image 

40 having the highest rated image enhancement; 

printing of said images in accordance with the 
enhancement determined for each of said 
images; and 

printing one of said customer order having a 
45 predetermined amount of enhancement with- 

out any of said enhancements so as to provide 
a comparison print illustrating how the image 
would have been printed without the enhance- 
ments. 

50 

2. An apparatus for printing customer image orders, 
each containing a plurality of images, comprising: 

a device for obtaining a digital record contain- 
55 ing a plurality of images of a customer image 

order; 

a memory for at least temporarily storing said 
plurality of images; 
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means for digitally enhancing at least one of 
said plurality of images: 
means for determining the amount of enhance- 
ment made to each of said images enhanced 
and providing a rating based on the amount of 5 
connection provided: and 
a digital printer for printing said plurality of 
, images of said customer which have been dig- 
itally enhanced and for printing a comparison 
print of the image having a predetermined io 
amount of enhancerriefit rating without the 
enhancement 

3. A computer program product conprising a compu- 
ter readable storage medium having a computer is 
program stored thereon which when loaded into a 
computer, causes the computer to perform the 
steps of: 

analyzing images for certain predetermined 20 
characteristics and then automatically digitally 
enharK:ing these features based on a predeter- 
mined criteria: 

forwarding the enhanced images to a prirrter for 
printing: 2S 
determining an enhancement rating for each of 
said images of said customer order; and 
printing the image have a predetermined 
amount of enhancement. 

30 

4. A method of printing a customer inr^ge order, each 
containing a plurality of images, comprising the 
steps of: 

obtaining a digital record of a customer order 35 
containing a plurality of. images; 
determining the amount of enhancement that 
can be made to each of said images enhanced 
and providing a rating based on the amount of 
correction provided; 40 
printing of said images as originally provided; 
and 

printing one of images of said customer order 
with enhancements so as to provide a compar- 
ison print illustrating how the image would have 45 
been printed with the enhancements. 



a digital printer for printing said plurality of 
images of said customer as originally provided 
and for printing a comparison print of an image 
from said plurality of images with enhance- 
ments which has a rating of a predetermined 
amount. 

6. A computer program product, comprising a compu- 
ter readable storage medium having a computer 
program stored thereon which when loaded into a 
computer, causes the computer to perform the 
steps of: 

analyzing digital images, in a customer image 
order to determine which image would most 
benefit from applying digital enhancing algo- 
rithms and rating each as to the anfK)unt of 
enhancemerrt that can be made; 
forwarding the images as originally provided to 
a printer for printing: and 
printing a comparison print of one of said plu- 
rality of images with enhancement, said com- 
parison print having a rating of a 
predetermined amount. 

7. The invention according to claim 1. 2, 4. 5, or 6 
wherein said comparison print is printed adjacent to 
said enhanced image print. 

8. TTie invention according to claim 1. 2, 4, 5, or 6 
wherein said comparison image print includes text 
thereon and/or adjacent thereto. 

9. The invention according to claim 1. 2, 4, 5, or 6 
wherein said digital record is obtained by scanning 
a strip of photosensitive material. 



5. An apparatus for printing ctetomer image orders, 
each containing a pluralrty of images, comprising: 

50 

a device for obtaining a digital record of a plu- 
rality of images for a customer image order; 
a memory for at least temporarily storing said 
plurality of images; 

means for determining the amount of enhance- ss 
ment that can be made to each of said images 
enhanced and providing a rating based on the 
amount of correction that may be provided; and 
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